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(54) ORGANIC ELECTROLUMINESCENCE DEVICE AND NEW THIOPHENE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence device having excellent light emitting 
efficiency and lighting with high brightness, and to provide a 
new thiophene derivative. 

SOLUTION: The organic electroluminescence device has at 
least one layer interposed between a pair of electrodes which 
contains at least one kind of compound expressed by formula 
(1), and the new thiophene derivative is expressed by the 
formula (1). In the formula, R1-R3 represent hydrogen atom, 
straight, branched, or cyclic alkyl group, substituted or non- 
substituted aryl group, substituted or non-substituted aralkyl 
group, Ar1 and Ar2 represent substituted or non-substituted 
aryl group, further, Ar1 and Ar2 may form a nitrogen 
containing heterocycle together with bonded nitrogen atom, 
Z1 and Z2 represent hydrogen atom, halogen atom, straight, 
branched, or cyclic alkyl group, straight, branched, or cyclic 
alkoxyl group, substituted or non-substituted aryl group, 
substituted or non-substituted aralkyl group, or substituted 
or non- substituted amino group. 
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•/-/-/u«, n--^>^/us N --fv^v^/us. *3j-^> 

*>/l-*, 1 -;*^/U^>-?-/US. 4-.Xf-7U-2-^ 
>-J-/HS. 3. 3-> : >*f-'/U7^/US. 2-xfvU7"-f- 

/HE. y^n^ry/l/S, n-^7 e f~/US. l->f-;U 
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/I- Vi . A - n - 7*n b°/U 7 x x;US . 4 - V 7°o b7U 
7v:i/l-JJS. 2 - < 77*ob7U7 4-0-7" 
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^yf/l/^y7xX/H s 2-^^Vf-/U^>-7 
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h^y-2-t7Wi, 7 - n-7^HL 2 
■f 7f^S/6-7/U*n-2-i-7*JWJL ci ?n 
o-2--t-7-f-/L'S; 2, 4-y7nn-1 • -J-v-Hl 
10 1 , 6-^?oo-2- + 7^/L':lL- 1 . 2. 3. 
4-fb7hKo-5-t7f/liL 1., 2, *3 . 4 
f h7tKo-6-t7 +)l>& , 5 - >f > x/l . I 

-ryh'Jyi'S, 2-T>h im-22L 9 r> i-u/l 
36, i o - 7/m-d- 9 - r > h »j y .10 >' 
7.*n- 1 -TVh u/us, io-^w- y 

9, 10-y^f;l/-2-7>- h 'J /LM, 10 
-Xhdfy-9-7yh l J/H, 10-7x-/l <> 
Tyh'J/H, 2-7/M"lyX/l,^ N 3-7/l^Ux/l 

20 - 7/U5TU— 9 -X^/l— 2 - 7/M" UX/Ufi, 
9, 9-^^;l—2-7;^l/X/PS, 9, 9->".x 
^-/l— 2 - 7Wl/x;H, 9 - 7 xX/l- - 2 - 7)1-$ 
V x /US. 9 , 9-y7x x/U- 2-7 *M- U x;WJs . 
9 f)V- 9 - 7 x X/U- 2 - 7/^l/-/WS, y 
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[00 1 9] 3-^7U/t«. 4 > 
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£ N 2 -'O'/fTV'J /t'ffi> 2 -O'VM ^ 'J n 

/U3S. 7x^f-/HiL a--X-f'/K>> ? 'UJfi, 
40 b^f-yl^y^W*. 1 — ^7^/U^-f-^'iK. 2 7 
f-/kX^e. 7/U7U/US. 2 -.Xf/K> ^/i Mi, 
3 - ^f/Kyy/L'Ss 4 - ^f/K>'yM, - I x 
^/u^y^/L-a. 4 --f V7'ntVKyy>ffi, -I 
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>^/US. 4-n-A,4^/U**£><>> ? /U3£, -i- 
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50 4 -7Wo'<y^l/S, 2-;oD^>y/kl t |. -1 
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tt- . 1 fcti«g«WBR 4-25 ^*SBSf #»a£C* 

>j . * Steffi l < 13. *sm. t> l< a. ams t l 

"C. 'Nn^VffiFF-, M^l-4^T/Mf/US. FtSIIS 

1 -.] ; r/la^M, *J^(M6-1 OTU-/U 
^■•C'iMiaH«sfcfe»i^affil$itr ^X l> £ ii&P&RR 6- 20 

2 0 ^^t^SMST** £ . 

I 0 0 2 1 ] A ntSiVA ra^IWJh LTJi. ^Jx. 
fcf . rtl— R3iOft*Wi: LT*tf fc^4feti*«»0 

[ 0 0 2 2] —ft* ( 1 ) TmZtl&it&mz&UX , 

3 <o (c . A r i ±5 J: IX A r 2 litfe L X V * 4 HSSflFF t * 
^*ajR«HiaiS:»B6LTtJ:<, ff*L<t±. -NA 

lArxl! iffift i ft 14*11 J&tf) N — # /U> \* V >J /US „ 

ii:VJSc£ jyi*iBJft£)N -<y/(a]*;WNyj /US. ■ 30 
iff i ft 0*30*0 N-O V [b] # /U; \V y /US . Em 
!t a: « * iRSltf) N-O y (c) # /U; C/ y /US. * 
ft*i:*W«5tf)N - >^>-y [a. i ) * /u^y* y /i^s. s$ 

.^fta^^ a 

ffi i ft ti>kNtft <o n - >- y (c , g) # /u/ sy y /us , 
TO A fttlAWlfiON - 7 iy^y-^;H, EJfti 
ft ( :U KtR^ N- : 7x/f7y^;l'i. TM £ ft »±* 

rj rt'b-;H, SMS ft(3:5fcSJ&<7)9 , 1 
0 y'tKn - N-y^y/tb.flT^t^H, {Bft 40 

•fcftti^ieai^jN- h v^>-/ib,dj)TJzt:-)i>mx' 

h 0 . J:»5ff4L<ti. «»*"3t{i*«aw>N-*;^^ 
v' 1 J /I .IS , fflfift it ft (£fcSJ&<7) N - ^ v V (a) # /U; n / 
'J ti Jii . uSUft i ft Ji*IBSl<0 N-^y/(b)* ; w <Y y 

;^m^ft(l*g^N-^<>y"'[ a , i )*/W\'/'J 
n. J|£ . {RJftS ft«5^STg^> N - ^v^y [ b t h ] <y 
1 J / 1-4JI . IttJfl S ft (i *Sit^ N — i/s\y y [c , g] 
V'J/t*:. ^ ^{i^lft^N - 7 z 7 t^- "OU 

iiVmifti±*K^N - 7 i/fTy^ /HIT* 50 
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1 0 

yj/ua. ft(i*im^N - 7 x y ^iA^-f ;u 

tii ^li*KS^N - 7 x y f 7y^^( yHtf) 
h . Anfeil/Ai'2 L T ^ 4 M*iE^ fc ft 
M^a^il Sr JB« LT V ^4 *&-<o -NAriAi-2 <T)WM 
mtLXlt, ffaiT<«i, Anyyjtf, 
OcOTVl^A-S. KfSl-10(7)7/^i/i s *4 

^{4K«»6— i o^ry-;u«T"fco. x^ontK 

l— 4<^r;U3^^*. *&v^±ftSHS6— l owj 
-jvmxfoh. 

[0023] Arifci^'A r z^tt'&LTV^ia*^ 
kftfc*BSMBIBBt»*LTV^«^). — N A n 
A r 2 COMfcffl t LXli . N-^^AYU^ 2-X 

N -ij)WW 'J /PS. 3 - p< ^/U- N - 
y/uS. 4 -^^/u-N-^/u^'yy/us. 3-n-7 ! ' 
- N - A )W N'y y /US > 3 - n - is)V- N - ^ 

/w <y y /us . 3 - n - jj- ^ ^/u - n - ^/ w \'y u ;u 
a. 3, 6-^'y^/u-N-^/w^yy/us. i, 4- 

^^-/U-N-*/Uy<yU/US. 3, 6-5/X^/U-N 

3-y h^>—N-^/u/svy/us. 3 -xh^y 

- n - ^ /^ N*y y /us . 3 >f y t°o bvu^ ^ ^ - n - 

^7 / W N*y y /US. 3 - n - 7^/U^j-^r S/ - N - * / w <y 
y ;US . 3 - n - ^ ^-N-^/W \V 'J /U 

S. S-n-^^f-ZU^v—N-^/U^NVU/US. 3 

- n - r x/U^"^r /W ^y y ;US . 3 - 7 x — /U- N 
-#/UAyU/US. 3- (4' -yf;l/7x-/H -N 
-^/WSVy/US. 3 - (4' -tert-7^/U7x^ 
/U) -N-^?/WS'yy/US. 3, 6-5/7x~/U-N- 
^7/U/^/y/US. 3-^dd-n-*;WVJ;H, N 
- oy (a) ^ /Uv' <y y /us . n - ^> y (b] ^7/u/ s:y u 
/us. N-^yy[c]^/u^<yy/us. N-yXy/ia, 
i 3 * /uy s:y y ;i^s . N - yXyy" [b , h) A )V) <Y y /u 

S. N-^yy[c t g]*/WN'y»J/US. N-7xA 
"tyis—A /US. 2-yf^-N-7xy^ty-^l^ 
S. 2-;DD-N-7x/Wy-^H, 2-7;U 
^n-N-7xy^fy->f;H, 2-MJ7^*d^ 
f-/U- N-7x7 ^ i>— A /US . N-7xyf7y- 

-f/us. 2-yf;^N-7xyfr^;^ 2- 

^DQ-N-7xyf7y-^H, 2-7/U^-Q-N 
-7xyf7y-^H, "2-MJ7/^o^f;U-N 
-7xyf7y->(;H, N-T^y^-/US. N-x 
^>y*(b, f ] r^'t 0 ^/us. 2-^<^;u-N- >>x>y 
[b.f ] T-^ft'-zUS. 3 -^-f-/U- N - yXyy'(b,f) 7 
•4fh°~/US. 4 -yf/l/-N-yXy/(b,f)7-fe't^ 
/US. 2 - Ml 7/kt f-/U- N - it^yY (b.f) 7 
■+f'b*^/US. 3-hU7/^Dyfyl/-N-yXyy" 
[b,f)T-tftr-/US. 3-n-7>/U-N-^0-y(b, 
f]r-tr'b 0 -/US. 3-n-^y/kN-yXyvU 




1 1 

f)7-b*bT— 3-n--r^U-N-^ 

T-fe'tT— 2 h^y-N-yX>V'(b,f]7-b: 
t 6 -/WS. 3 ->* N-yXy^tb^T-b'b- 

X. 3 ->f yrDbV^^r^-N-^^Vlb.fDT^ 
t'^/H, 3 - n -^fvUaMf x-N - yXy/(b,f) 
7-tftT— /PX. 3 -n-t^f/L'^y-N-yXyy 
[b, f] 7Mfb°- s 3 - n -f'W^^y- N - yX 
>y"[b,f]T^b°r.;uS . 3-7x — N - yXyv" 
[b,f)7b'b°-;US. 3- ( 4 ' - *^~)Vy ^—)V) - 
N - ^ W(b, f ] T*£ b-yPS. 2 - ?DD-N-y 
^vy*[b,f]T-bb°XL/l^ 3-;nn-N-y 
[b. flTHf tf—;l«. 10, 11-ytKo-N-v 
y/(b,f)7-fe't- /US. 1 1-y 

b Hn-N-yXyy'(b,f)7W- 3 
-10, .1 1 - y b F n - N - yXy V" (b , f ] - . 

)V&^A-**1r)V-\ 0,1 1-ytKn-N-yXy 

y[b,f)r-fe:b-— 2-h';7;^D^f^- i 

0. 1 1 -yb ^n-N-^^Vlb.fJT-b'b^yP 

3-h'J7/^D^f;l/-10, 11-ybHD- 
N-^^y[b,f]T-b*b-;US. 3~n-y^;l/- 1 
0, 1 1 - y t F d - N - yXy / (b, f ) T^b^il/ 

3-n-^y/^-lO, 11-ybHD-N-y 
'O'Vtb.f JT-If tT— 3 - n 1 0 . 
1 1 - y b Kn - N - yXy V'(b, f) T^b^^S, 3 
-n-fy/^-10, H-ybKD-N-y\yV" 
[b,f]7-trb-7l^ 3 , 6-S^f-;P- 10, 11- 
yb KD-N-yXyVtb.flT^b-ii/S, 2-* h 
H-ybHn-N-yXyy'(b,f)7^ 
t-;i^ 3 h^y- 1 0 , 11-yb H'o-N- 
S^C^/tb.flT-tft:— 3-xh^y-10, 1 
1-yb Fn-N-yXy/(b ) f)7-t: , b-;H. 3- 
^yTDbV^y-lO, 11-yb Fn-N-y^ 
^/[b.^T-tftf— 3-n-7>7M"^y- 1 
0, 1 1 - y b F n - N - yXyy"(b, f ) 7^'b -/U 

S-n-^fvUrt^y-l 0, 11-ybFD- 
N - yXyy" [b , f ] THf b° ~ y^S „ 3 - n - *r 
y-10, 11 -yb Hn-N-yXy/[b,f)7H£t 
-/US. 3-7x^-1 0, 1 1-yhFn-N-y 
^^/[b,f)T^b°r:yUS. 3 - (4' -^f^7x- 
yP) -10, 11-yb Ha-N-iy^>'V' , [b,f]T-b' 
b°~;l^ 2-^nn-lO, 11-ybF'n-N-y 

<Wib,f]r-ift:— 3-?do-io, ii- 
S/t Fo-N-yXyy'(b,f)7t'b-/H, =SrifS:# 

[00 24] — jfc* ( 1 ) Y*Sft*^»£*5V*-C. 
Zi;feJ:lXZ2l±7j<*fflFF. AD^ygf, EM. 
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• 12 

yit-tf. ifc. — *st ( i ) T*Si*iL&ftttw^> 

- 2 5 <D7 U . 5-16 5 >i * n- « . 
^i-20ON-^yii7iy;ji oh* 2 - i 
io o <7)N , n »>ii7 ^ j m% yc»mm~c wms* * 

as. Ft*g^3-2 o^oT'j-^-ft. *>*ui. \ 

[002 5 ] Z]t5iT/Z2(i. ffiKIl 
y\o^r>iE^. j^Sc 1-16 riflfflL -4>«43ttiBM* 
^T/I^US. #8StgScl — l 6^ffl3K. 
20 OT/^^fyl, lW^6--2 5^rai43t«*m3<iW 

<^mmm^mm& . mmm s - 1 e a 

l-24(?)ti7^Stf;l i l 9*4L<ti. 

Anyyiaf, l — i o<?)ikm, unsafe 
{iis^r/i^us, Rfti-io^ttii 
{±S^r;p=?^y*. Uft6-i 2'<aiR«ifcfcU< 
Ift^ESI^fM. «*R4— l 2<0{F««i«i 

^t^iiisxt^f^s . mmm 7-12 4 ^ 
»7^yiT*D, HWiL<(i *M-f, 'mi 

*yi, H8HR6— 1 0Oj»4fc(d*{i»^*««i.Tt 

^t¥#^*. K«^7 — l 0^I»itii*»r---) 
;U^r;US, ^> l ^4iR5RJS 1—20 OBJfP* 5 ./ J> 

[00 26] Zi ±t^Z2^<7)m(*fVi)fc L TJi , 

n - 7o^ ^ 4 y To ,1?* y?£: , n ■ ■ "/ I * ■* 
yl , y 7" h ^ yj , sec - 7" h ^ > ?£ . 1 1 - ^ > -J- 
W^ryi, ^>f^>"7-/U^^>S. > ^n^;> -J- /l >f 
n -^y/U^-^yJS, 3. 3->XH'M- 
;u^-^ri/S. 2-xfyl'7"f/L^^>:E, >;nM-> 

yt 2-Xf/lA^y/Ut^yii n - ./ :i i- 
50 n -x>';t-^-^r>'S. n - ^; >-r> /I * > J*, n 



1 3 

|- ; i)f^i.-M>':S\ n -^y^f^L'^^rv'S, n - 
?-ry/l n - X^y.^^yl^rt' 

5 ^ J £ , N - n - jT+iVT S 7 * s N - y ? 

i,^ N — (3-^-H:7x-;W TSyi. N- (4- 
.AHVxrJUT^/S, N— (4-n-/f;l/7x 

) 7'SyiSL N— (4-^ I^y7x^/H 
J£, N - (3-7WD7X-/H N- (4 

?c?P7i-;H 7$/S, N- ( 1 -t7f;H T 

N- (2-^7^;U) 7^71, N, N-^ 
Wrs/S.N, N-y'Xf;l/7$yS, N T N-y 

/«L N , N-y-n-^WS/I, N, N-x 
■■ii-f>7l'7;/2 v N, N-y-n-Kf^7$ 
ATE. N-*-7-/y- N-xf/l/7$/S, N-x^-r/U- 
N iv7W^Ss N->f;U-N»7xX ;WT 
£ N-n-7'fA-N-7xX^7^yi, N , 

N • > ;: 7x-"/lT$;S, N , N-y (3^f^7xX 
il)r$S&. N, N-y (4-^^U^ T$ 
/ . N . N-y (4-Xf;l/7xX/l/) 7^/1, 
N., N - >* ( 4 -rtert— 7^}W x x>;U ) 7^i/ 
N . N y (4~n-^^y./l/7xX;l/) 7^1, 
N.N is (4-* h^>'7i-/H Ti/S, N, N 
y(-l-Xh^y7xX/l/)7iyi, N, N-f/ 
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1 4 

(4-n-7'W :5 r^7x^) 7^/1, N, N- 
y (4-n-My^y7xX;^) N , 

N-y ( 1 -l-yj-Jl') 7$yl, N. N-fy ( 2-+ 
7fVU> 7^1, N-7xX/l/-N- (3-^f-;l-7 
x— /U) 7S/S. N-7x-/l^-N- (4 
x-/U) 7^/S, N — 7 x — ;l — N — (4-:*??^ 
■ 7x-/H 7^1. N-7x-/U-N- (4-^h^r 
y7x-;H 7^1, N-7x-;u-N- (4-xh 
^ry7x^) N-7x-/P-N- (4-n 

10 -^y/^5f^rv'7x— ;U) T^yS, N-7xX/l/- 
N- (4-7/W07x-/W 7$7i, N-7x-^ 

— n— ( i -i-y^ju) ray|;N-7xx;i/-N- 

( 2-^7^-710 7^1, N-7xX;l/-N- (4- 
7x-/i/7x-;H T5/aKrif^){W*/iii*WW) 
T 5 if I) £ fc & . 

[0028] #^O^WHeBR : Ffc:*5V^Ttt. - 
( 1 ) T«SiiS'fk^tt^5fl:< k Stttffli"* 
^k^STftO. Mi. If. Hft* ( 1 ) TmZtL&lt 
^Z^&ftbLXftXMlcm^&b. ti&ktzlttc 

mm^^tm^tmi-h z t arrest . 

[0030] **HBC«6HH* ( 1 ) t» 3 fit -ft* 

A-2 1. B-l- 
B-1S. C-l-C-18, D-l-D-18, E — 
l-E-24, F1-F24, G1-G21, HI— H 
18^J:tXI -1-1 -24 o^fc-a* feWf ft i k #T' 
30 #ft£>\ **0^(iiii4>t:BR^S<iftt^o-Ct±=Srv\ 
[00 3 1] 
[ft 6] 
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